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The improvements relate primarily to appara-
tus for conveying wet or plastic concrete or the
like, but may be emrployed for other purposes to
which they are adaptable, and among their ob-
jects are the provision of means for taking up
and conveying the freshly mixed concrete aggre-
gates and conveying them through a conduit to
distant points horizontally and vertically by me-
chanical means alone or by mechanical means
actuated by fiuid under pressure, effectively and
economically with respect to power employed, ap-
paratus and its upkeep and labor employed in
operation. Other cbkjects and adventages will
be apparent from the following description.

Three methods of conveying plastic concreate
through extended conduits have heretofore been
employed: first, the use of compressed air be-
hind a mass in a large container to force it into
and through the conduit, with the aid of a jet at
the outlet from said container into the conduit
to break it up into sub-masses and propel them
through the conduit; second, the use of a pump
of the piston type arranged to act behind the
mass as it passes from the container and push it
into and through the conveying conduit by me-
chanical pressure, the container outlet and con-
duit having alternately acting valves to prevent
the concrete from being forced back. into the
container on the forward stroke of the piston or
plunger and to prevent the concrete in the con-
duit from moving backward with the backward
stroke of the poston; and third, the propulsion
of the concrete from the container through the
conduit by buckets strung on en endless cable
running through the conduit and back in a path
exterior thereto and driven by a powered wheel
or wheels over which said cables-and buckets pass.
All these methods are attended by difficulties of
operation or maintenance or unsatisfactory re-
sults when employed for some purposes. Thus,
the compressed air method requires a very l'arge
volume of air under pressure, and usually dehveljs
the concrete at the discharge end of the cond}nt
with great force, the piston pump methgd in-
volves very high pressures in the conduit and
high power to maintain such pressures angl re-
quires constani attention and mucl} servicing,
while the chain and bucket method is attended
with the disadvantage resuliing frpm the en;xploy-
ment of a long and easily imp_an'ed cqntmugus
line of propelling meansl operating against high

i in the materials. .
resTA;t:, ngiesent improvements are deszgned. to
overcome the difficulties and remove the ohjec-
tions to the conveying means referred to, and
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all cther conveying means, and in the preferred
embodiment employ a hollow piston open at its
rear end and mechanically reciprocated in =
chamber of the bin or other container and hav-
ing an automatic valve head at its forward end,
s0 that on the backward stroke it passes through
and shears off a slug of the concrete in said
chamber, receiving it within itself, and on the
forward stroke carries it into the conveying con-
duit, at the same time pushing forward through
the said conduit the preceding slug and the col-
umn of materials ahead of it while at each back-
ward stroke its valve head opens to discharge the
slug last carried forward by it through the re-
sitsance of the concrete in the discharge cham-
ber of the hopper which compels the said slug to
remain substantially stationary while the hollow
biston is retracted to cut off and receive another
slug, The ability of the piston to discharge the
slug of concrete therein on its backward stroka
and propel forward the sglug ahead of it on its
forward sircke is due to the provision of 2 head
consisting essentially of the sectors of o disk
hinged near the periphery of the piston af its
forward end and free to be opened by internal
pressure and to be closed by external pressure,
80 that when the piston moves backwardly these
valve head members permit the slug in the in-
terlor to pass therethrough and be discharged
and on the forward stroke of the piston close and
prevent the inaterial ahead from entering so that
it is driven forward. ‘The piston or plunger and
the section of the conduit in which it recipro-
cates are preferably round in cross section, but
may be rectangular or of other shape if desired.

In the cperation just described the conecrete in
the hopper moves down into and fills the dis-
charge chamber as the plunger passes therefrom,
50 that when the plunger returns the slug in the
piston is prevented by this material in the cham-
ber from moving backward therewith, and is con-
sequently expelled from the piston, If, however,
the material in the hopper yields to some extent
no harm results therefrom, the effect being mere-
ly to prevent a comiplete discharge of the entire
slug in the cylinder, and to some exteni reduce
the compactness of the mass therein; and if the
valve head dces not close quickly or completely
on the forward movement, the only effect is to
reduce to some extent the amount of material
pushed forward ahead of the plunger. Both ac-
tions have a tendency to prevent jamming of the
concrete and reduce friction and wear of the
parts, and merely lessen to some extent the rate
of discharge and conveyance.




_ The improvéments also include, in addition to
certain structural features, auxiliary means for
propelling the concrete through the conveying
conduit and discharging it comprising a cable
running through the conveying conduit and
mounted to be wound on a winch at one or both
ends, with a piston device carried thereby. It
is contemplated that the piston device or “trav-
eling plug” shall be propelled by fluid pressure
behind it instead of being drawn through the
conveying conduit by the cable and that in such
case only a retracting cable, wound on a power
drum or the like, to draw it back through the
said conduit to its “home” position shall ke em-~
ployed, this drum being controlled in its unwind-
ing operation by a brake, so that the speed of
the plug and the consequent speed of the con-
crete under the fiuid pressure can be kept with-
in safe bounds. A cable running entirely through
the conduit at all times, and extending from both
ends of the plug may however be used, and this
may be wound on drums at one or both ends of
the conduit by power means located at such
ends, to propel it both forward and backward,
or the cable may be endless, extending back to
the propelling device at the charging end of the
cenduit from its discharge end, exterior there-
to, so as to provide a revolving travel of the
plug in one direction. In any arrangement of
the plug, it may be employed to propel the con-
crete which has been forced into the conveying
conduit by the mechanically operated reciprocat-
ing pistons through said conduit and to the point
of discharge. It may also be employed to lubri-

cate the conduit by carrying a suitable lubricant, ;.

before the conveying operation is instituted, aft-
er which the liquid content of the freshly mixed
concrete will serve as a lubricant. The travel-
ing plug may also be. employed to propel con-
crete to and through a conveying conduit in-
dependently of other means, and in this. case,
and in the other manner of use indicated, a se-
ries of plugs arranged to be picked up in suc-
cession by the cable so as to propel a baich of
concrete in successive slugs, one ahead of each
plug, may be employed.

In the accompanying drawings, Fig. 1 is a ver-
tical section, partly in elevation, of one of the
duplicate hoppers and discharging and convey-
ing devices with a portion of the common con-
veying conduif and of the common power oper-
aiing means;

Fig. 2 is a plan of the said duplicate dis-
charging and conveying means and the supple-
mental cable operated conveying means with the
comunion power operating means for all;

Fig. 3 is an enlarged plan of one of the auto-
- matic valve heads of the hollow cylindrical pis-
. tons;

Fig. 4 is a medial section thereof, on the line
4—4 of Fig. 3;

. Fig. 5'is a plan of the cable drums and pow-
er connection;

Fig. 6 is a plan of another form of the cable
drums and power transmitting devices.

In the said drawings, which show an exem-
plary embodiment of the improvements, | is a
hopper or bin for receiving and holding a batich
of mixed plastic concrete and having a lower re-
duced portion 2 with substantially vertical walls
open at the bottom, as indicated at 3, for the
discharge of the concrete into the receiving cham-
ber 4, of the cylinder 5, open at its upper part
to receive it, on which the hopper is mounted.

The hollow piston-conveyor 6 is mounted to
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slide in the eylinder 5 and has a stroke about
equal to the length of the discharge opening.
It has packing rings 7 between it and the an-
nular collars 8 and 9 by which it is mounted
to slide in the stationary sleeve 10 which sup-
ports the forward end of the cylinder § and the
end section {8’ of the conduit. Laterally pro-
jecting pins #1 on opposite sides of the collar 12
fixed to the piston conveyor 6, connect the said
piston with the bifurcated piston rod 13 oper-
ated by the crank {4 keyed to the shaft {5, and
in this manner the said piston is connected with
power transmitting mechanism. The rotation of
the shaft {5 imparts to the piston member (3
reciprocating movement, through the crank 14
and crank-pin §6, which causes the piston 6 to
move backward and forward, a distance equal to
the diameter of the circle described by the crank.
This stroke of the piston may be varied by sub-
stituting a longer or shorter crank as desired
within the limits prescribed by the parts in which
the piston reciprocates, in the present case a lit-
tle less than half the length of the piston. The
head i1 of the piston projects into the straight
section 18 of the conveying conduit which is con-
nected by the elbow section (9, and straight sec-
tion 28 to the Y section 21 of the conveying con-
duit leading to the main conduit 22, which may
be of any desired length required to deliver-the
concrete at the point of final discharge and place-
ment. The conveying and propelling means here
described are duplicated for each branch lead-
ing to the Y 21, and this increases the capacity
and effectiveness of the apparatus, the two col-
umns of concrete converging at the Y and mov-
ing 'in . a substantially solid column through the
main conveying conduit 22. “"Where the nature
of the work permits it, however, a single convey-
ing and propelling unit may be employed in-
stead of the twin units, and where the latter
are used the main conduit and the portion of the
Y which discharges into it may be of greater
diameter than the branching conduits.

To insure against injury to the piston or con-

5 necting rod (3 and piston head (7, should the

piston jam or the column of concrete become
blocked each branch of the piston rod may be
made with a conventional type of yieldable rod
and receiving the other section telescoping there-
in, so that unusual resistance will cause the piston
rod to be reduced in length a sufficient extent to
take up the forward movement of the crank 14.
This will also take care of block or jam on the
opposite stroke. But this provision is not neces-

5 sary if the apparatus is carefully operated and

controlled, and other protecting means—such as
a slip clutch-—-may be provided if desired.

The pins |I{ work in longitudinal slots in the
sleeve 18 indicated at 18’ (Fig. 1), of a sufficient
length to permit the full movement of the piston
rod. At the rearward end of the cylinder §
there is provided a buffer housed.in the capped
end 18’/ of sleeve {0 and comprising the hollow
plug 23 movable in the annular flange 2’ on the
hopper part 2 surrounding it and normally held
in its forward position by the compression spring
24. 1In this manner injury to the open end of
the piston by concrete lodging between it and
the rear wall of the cylinder is prevented,

The piston 8§ is preferably made of steel and
is of substantial thickness and sufficient strength
to resist all pressure and other strains to which
it is subjected, its rear end being open, as indi-
cated at 6’. Its forward end is provided with the
valve head 1T which consists of sectors 25 of g



5,938,044

conierl disk hinged on the outer edges of the cyl-
inder, as shown at 21. The opposed edges of these
sectors may be slightly beveled to permit them
to open and close freely in the concrete and have
ribs or flanges 26.  When open they are substan-
tially aligned with the walls of the cylinder, pro-
jeeting outwardly therefrom, and when closed
they form an effectively sealed head with their
abutting edges in contact or substantially in con-
tact. Any sand or cement lodged between these
edges will not prevent an effective closure. When
the hollow piston § becomes filled with concrete,
this concrete will be forced through the head 17
on its backward stroke, due to the concrete in
the cylinder at the bottom of the hopper pre-
venting the same from moving backward with
the piston, the valve members 26 opening to per-
mit its egress through the piston head, and when
the piston again moves forward these valve mem-
bers will close forming a closed piston head and
push the concrete forward through the conduit
section 18. Repeated strokes of the piston will
thus force a colmun of concrete through each
branch of the Y of the feeding conduit into and
through the main conduit 22 to and through
the discharge end of said main conduit, which
may be at a point far distant from the piston.
When concrete is being forced to a higher level
it is desirable to provide against its backing up
under the pressure of the column when the piston
moves hackward, and a valve 28 of substantially
the same construction as the valve head #7 is
therefore provided at the forward end of the con-
duit section 28 to act as a check valve, This
check valve is also useful when the concrete
is being conveyed horizontally, as the backward
movement of the piston may cause a certain de-
gree of suction. Similar valves may also be lo-
cated in conduit 22,

The operation of the pision in cubting off on
its backward stroke and carrying forward on its
forward stroke a slug of concrete is cne of _the
important functions provided by the present im-
provements, as this substantiaily prevents pres-
sure on the contents of the hopper and bin and
does away with the need for a valve device of any
kxind between the piston and the hopper. It
also relieves these parts of pressure and conﬁpes
the pressure to the conduit beginning at a point
removed from the hopper and its adjacent parts.
The concrete is thus permitied: to gravitaj:e to
the bottom of the hopper and into the cylinder
freely when the piston is going forward so that
the piston on its return stroke will cut through
and bite off a substantially solid slug. The. sub-
stantially vertical walls of the bottom section 2
of the hopper are spaced apart a distance ap-
proximately equal to the width and length of the
cylinder, and this provides a column of con_crete
of substantial height bearing on the cyhndgr
witheut constriction so that the concrete. will
aravitate quickly and freely into the said cylinder
ﬁs the piston passes therefrom. Neverthel_ess,
the concrete will not have an opportunity to jam
and form a compact mass at the mouth of. the
cylinder, because the cylinder returr}s _qmckly
from its forward stroke, and this permits its rear
edge to cut through the concrete.in_ its path a_md
bite off a slug without undue friction or resist-

; the concrete.

ang lgle end of a day’s operation one of tl}e
conduit secticns between the piston and the main
conduit may be removed and the hopper and ad-
jacent conduit sections easily cleared of concrete
standing therein.
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Where the point of discharge of the conerste
is at a great distance from the conveying and
propelling means it is desirable to have addi-
tional means for propelling the concrete and
this is provided by the traveling plug and its op-
erating means. The said plug consists of two
disks 29 and 30 connected by a substantially
rigid shank 31 normally located in an open ended
cylinder 32 mounted at the crotch of the Y in
the feeding conduits and having eyes 33 and 34
to which are secured cables 35 and 35. When
the traveling plug or plunger is used it is de-
sirable to close off the branches of the VY, and
for this purpose the cylinder 32 is slidable to a
position (see dofted lines, Fig. 2) in which it
forms: a closure for these feeding conduits. This
movement of the cylinder is provided for by a
bail 3T secured to the rear end of the cylinder
32 operated by a link 38 and crank 39 mounted
on a short shaft 40 in a bearing 41 adapied to
be rocked by a hand lever 42. This cylinder also
directs the plug into the conduit 22

The cables 35 and 88 are wound on the power
operated double drum 43 (Fig. 5) to advance and
retract the plug, but a single drum (not shown)
may be located at the discharge end of the cou-~
veying conduit if desired to pull the plug for-
ward through the conduit and force shesd of it
the concrete therein. In the latter case a single
drum ma¥ be used to wind the cable 28 instead
of the double drum 43.

The power mechanism comprises a power shaft
44 mounted in suitable bearings 45, a pinion 48,
on the shaft meshing with a large gear 41 keyed
on the shaft 15 mounted in bearings 45. This
provides for the power operation of the pistons.

The power for winding the drum 43, located
behind the pinion 46, comprises a sprocket 43 on
the power shaft 44 and connected with the drum
shaft 51 through sprocket 52 thereon by a
sprocket chain 53 said sprocket 52 connecting
with the drum (Fig. 5) through a friction clutch
84 operated by clutch lever 53 so that when the
cable is to be wound the drum can be connected
with its power shaft through said clutch. The
drum shaft 51 and its driving sprocket 52 are
mounted in suitable bearings (not shown).

The drum at the outer end of the conduit may
be operated by an independent motor, or the
cable. 3% may be run over suitable pullevs or
sheaves back to the drum 43 and connectad with
said drum to wind when the cable 26 unwinds
and vice versa.

In the embodiment of Fig., 6 two separate
drums 85 and 56 are provided, one for the cable
35 and the other for the cable 26, and thess are
connected with a drum power shaft 571 through
the gear 58 on said shaft and the larger gears
59 on the shafts 60 of the drum and through
friction clutches 61 to connect said drums with
their shafts, the shafts 68 being mounted in
suitable bearings 62. The motor or other power
device 63 has a sprocket 64 on its shafi 85 which
connects it through the sprocket chain 8§ with
the shaft 57 through sprocket 83 on said shaft.
On the opposite end of said shafi is keyed a
sprocket €3 connected by sprocket chain 79 with
sprocket 71 on ghaft T2 mounted in besrings 73,
and this shaft 72 is connected with sprocket T4
through a jaw clutch 74, 74’, so that the pumps
may be disconnected from the power when the
drums are operated, and vice versa. In this case
the pumps are driven from the shaft 712 through
the pinions 15 thereon meshing with large gears
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76 on shafts 77 of the cranks 8. Suitable bear-
ings 79 and 89 are provided for the shafts 77.

As before noted, the ftraveling plug may be
propelled through the conduit if desired by com-
pressed air, and in this case the cable 3§ will
be omitted, and the cable 36 used to control the
speed of the plug and the resulting speed of the
concrete prepelled thereby, and to retract the
plug after it has traveled to the end of the con-
duit and discharged the concrete therein. As
also before noted, the plug may be used to lubri-
cate the conduit before starting the conveying
operation. It is also useful in cleaning ocut or
swabbing the conduit when the conveying oper-
ations are to be suspended. To iacilitate the
travel of the plug through the conduit and
around curves and bends thereof its rear mem-
ber 3¢ is slightly less in diameter than the for-
ward member 29 so that it does not fit the con-~
duit tightly.

What we claim is: ‘

1. In apparatus of the character indicated, a
hollow open ended piston-like device consiructed
and arranged to receive materials, power means
for reciprocating the same, a cylindrical member
in which said device reciprocates, a receptacle for
material to be conveyed having a discharge open-
ing therein, said cylindrical member. being in
communication with the discharge opening of the
receptacle and said device being mounted to re-
ciprocate across sald receptacle opening.

2. In apparatus of the character indicated, a
holiow open ended piston-like device, power
means for reciprocating the same, a cylindrical
member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a
discharge opening therein, said cylindrical mem-
ber being in communication with the discharge
opening of the receptacle and said device being

mounted to reciprocate across said receptacle 4-

opening, & valve head at one end of said device
the other end being open to permit said device
to pass through and take in material in the cy-
lindrical member.

3. In apparatus of the character indicated, a
hollow open ended piston-like device, power
means for reciprocating the same, a cylindrical
member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a dis-

" charge opening therein, said cylindrical member
being in communication with the discharge open-
ing of the receptacle and said device being
mounted to reciprocate across said receptacle
opening, and a conveying conduit in communica-~
tion with and extending away from said cylin-
drical device.

4. In apparatus of the character indicated, a
hollcw open ended piston-like device, power
means for reciprocating the same, a cylindrical
member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a
discharge opening therein, said cylindrical mem-
ber being in communication with the discharge
opening of the receptacle and said device being
mounted to . reciprocate -across said receptacle
opening, a valve head at one end of said device
the other end being open to permit said device to
pass through and take in material in the cylin-
drical member, a conveying conduit in commu-
nication with and extending away from said cy-
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lindrical member and a check valve device in said

conduit.

5. In apparatus of the character indicated, a
hollow - open ended piston-like device, power
means for reciprocating the same, a cylindrical
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member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a
discharge opening therein, said cylindrical mem-
ber being in communication with the discharge
opening of the receptacle and said device being
mounted to reciprocate across said receptacle
opening, a conveying conduit in communication
with: and extending away from said cylindrical
member and a plunger device mounted to travel
through said conduit in both directions.

6. In a device of the character described, a
corduit, means for charging the same with mate-~
rials to be conveyed therethrough comprising
branch conduits merging in a single conduit, a
piston device mounted to reciprocate in each
branch near the charging end thereof and to
force materials therethrough and a traveling plug
member mounted adjacent the merging point of
said branch conduits, means for causing said
member to travel through said single conduit be-
yond said piston devices and to force materials
therethrough. )

7. In a device of the character described, a
conduit having branches, means for charging the
branches with materials to be conveyed there-
through comprising piston devices mounted to
reciprocate in said branches and to force mate-
rials therethrough, and a traveling plug member
mounted adjacent the junction of said conduit
and its branches, means for causing said member
to travel through said conduit beyond said piston
devices and to force materials therethrough, said
last means comprising a cable secured to said
device, a drum for winding said cable and power

- means for operating said drum.

8. In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
rial, said conduit having &n opening into the re-
ceptacle for the passage of material from one to
the other, a hollow member mounted to recipro-
cate across the opening in the conduit, means for
reciprocating said member in the conduit, a clo-
sure at one end uf said member the other end
thereof being open, the construction and arrange-
ment being such that it passes through material
which has passed into said conduit from said
receptacle, receives such material in its bore, and
then carries it away from the receptacle.

9. In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
rial, said conduit having an opening into the re-
ceptacle for the passage of material from one to
the other, a hollow member mounted to recipro~
cate across the opening in the conduit and con-
structed to open and close the same, means for
reciprocating said member in the conduit, a clo-
sure ab one end of said member the other end
thereof being open, the construction and arrange-
ment being such that it passes through material
which has passed into said conduit from said
receptacle, receives such material in its bore, and
then carries it away from the receptacle,

10. In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
rial, said conduit having an opening into the re-
ceptacle for the passage of material from one to
the other, a hollow member mounted to recipro-
cate across the opening in the conduit, means
for reciprocating said member in the conduit,
said member having an opening at one end to
bermit said material to be received in its in-
terior, and carried by it in a direction aweay from
said openings.

11, In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
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rial, said conduit having an opening into the re-
ceptacle for the passage of material from one to
the other, a hollow member mounted to recipro-
cate across the opening in the conduit, means for
reciprocating said member in the conduit, a clo-
sure at one end of said member arranged to be
opened and closed by reciprocating of said mem-
ber in contact with the material alternately, the
opening being on movement of the same back-
ward across said opening and the closing on
moevement forward.

12. In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
rial, said receptacle and conduit having an open-
ing for the passage of material from cne to the
other, a hollow member mounted to reciprocate
across the opening, means for reciprocating said
member in the conduit, a valve device at one end
of said member and a valve member in said con-
duit beyond the path of said hollow member, said
hollow member embracing material on move-
ment in one direction and conveying such mate-
rial and propelling other material ahead of it on
movement in another direction, and on move-
ment in the first direction its valve device per-
mitting material to pass the same.

13. In apparatus for conveying solids in a di-
vided state, a conduit, a receptacle for the mate-
rial, said receptacle and conduit having an open-
ing for the passage of material from one to the
other, a hollow member mounted to reciprocate
across the opening in the conduit, and to open
and close the same, means for reciprocating said
member in the conduit, said member having an
opening at one end to permit said material to
be received in its interior on one movement and
carried forward by it on the other movement, a
valve device at one end of said member arranged
to be alternately opened and closed by recipro-
cation of said member in contact with the ma-
terial,

14, In apparatus of the character indicated, a
hollow open ended piston-like device constructed
and arranged to receive materials, power means

[543

10

20

40

5

for reciprocating the same, a cylindrical member
in which said device reciprocates, a receptacle
for material to be conveyed having a discharge
opening therein, said cylindrical member being
in communication with the discharge opening of
the receptacle along the path of the piston-like
device and said device being mounted to recipro-
cate across said receptacle opening and to open
and close the same.

15. In apparatus of the character indicated, a
hollow open ended piston-like device, power
means for reciprocating the same, a cylindrical
member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a dis-
charge opening therein, said cylindrical member
being in communication with the discharge open-
ing of the recepfacle and said device being
mounted to reciprocate across said receptacle
opening, a valve in said device constructed to
open automatically on one stroke to permit said
device to pass through and take in material in
the cylindrical member and to simultanecusly
discharge material previously taken therein.

16. In apparatus of the character indicated, a
hollow open ended piston-like device, power
means for reciprocating the same, a cylindrical
member in which said device reciprocates, a re-
ceptacle for material to be conveyed having a
discharge opening therein, said cylindrical mem-
ber being in communication with the discharge
opening of the receptacle and said device being
mounted to reciprocate across said receptacle
opening, & valve in said device constructed to
open automatically on one stroke to permit said
device to pass through and take in material in the
cylindrical member and to simultaneously dis-
charge material previously taken therein and said
valve also constructed to close automatically on
the opposite stroke and propel materials previ-
ously discharged therefrom.

WALTER MULLER.
WILLIAM H, REIMANN,
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